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   CO BL 
Q.1(a) Explain the significance of soft computing in electrical engineering and describe the main 

components of soft computing. 
[5] 1 5 

Q.1(b) Explain the problem of optimization and differentiate between single-objective and multi-
objective optimization. Explain the significance of evolutionary algorithms in solving 
optimization problems. 

[5] 1 5 

     
     

Q.2(a) Explain the model and benefits of ANN. Describe the various types of ANN. [5] 2 5 
Q.2(b) Formulate the synaptic-weight update equation for training an ANN using the back-

propagation algorithm. 
[5] 2 6 

     
     

Q.3(a) Develop a MATLAB code for estimating the union, difference and complement of fuzzy sets. 
Input the fuzzy sets from the user. 

[5] 3 1 

Q.3(b) Three fuzzy sets are defined as: 
A= {0.3/30 + 0.7/60 + 1.0/100 + 0.2/120} 
B= {0.2/20 + 0.4/40 + 0.6/60 + 0.8/80 + 1.0/100 + 0.1/120} 
C= {0.33/500 + 0.67/1000 + 1.0/1500 + 0.15/1800} 
Calculate the following relations: 

(i) R=A×B 
(ii) S=B×C 
(iii) T=R◦S using max-min composition 

[5] 3 3 

     
     

Q.4(a) Explain the importance of defuzzification and elaborate on any three defuzzification 
methods commonly used in decision-making. 

[5] 4 5 

Q.4(b) Develop a strategy to control a second-order system using a fuzzy logic controller. Also, 
specify the required inputs and outputs of the controller, the number of membership 
functions, and the choice of the membership functions. Formulate a table for the sample 
rule base. 

[5] 4 6 

     
     

Q.5(a) Apply the GA-Fuzzy approach to solve the optimal power flow (OPF) problem. [5] 5 3 
Q.5(b) Develop a strategy for load forecasting using artificial neural network (ANN). [5] 5 6 
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